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Effect of high pressure processing in combination with or without heat treatment 
on Alicyclobacillus acidoterrestris spores in peach juice stored at different 
temperatures
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Acidothermophilic bacteria, like Alicyclobacillus acidoterrestris, are considered to be one of the important target 
microorganisms in quality control of heat -processed acidic foods as  as they can cause spoilage by forming 
spores with very high heat resistance The objective of this work was to study the effect of high pressure 
processing (HPP) against
For this purpose spores of two different strains of Alicyclobacillus acidoterrestris were inoculated in orange juice 
and treated with HHP of 500, 600 MPa with or without combination of heat treatment (25, 45,60 and 70 °C) for 
1, 2, 3, 4, 5, 10, 15, 20 and 30 min. The spore population was evaluated before and after the treatment. It was 
shown that the spores were reduced from 1 to 6 cfu/ml depending on the combination of heat and HHP treatment.    
Treatment at 600MPa and 70°C was the most effective while the others showed a tail after being pressured for 
five minutes. It was concluded that the effect of high pressure combined with heat has a good potential to be 
applied in the food industry for the inactivation of bacterial spores since the population of the spores decreased or 
remained stable depending on the combination of HHP treatment, heat and storage temperature. 

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Effect of high shear rates on physico-chemical characteristics, rheological behavior 
and fouling propensity of orange juices during cross-flow microfiltration 
Dahdouh Layal1*, Delalonde Michèle2, Ricci Julien1, Rouquié Camille1, Wisniewski Christelle2
1 UMR Qualisud, CIRAD, 73 Avenue J.F. Breton, 34398 Montpellier Cedex 5, France 
2 UMR Qualisud, UFR des Sciences Pharmaceutiques et Biologiques, Université Montpellier 1, 15 Avenue Charles Flahault 
BP 14491, 34093 Montpellier Cedex 5, France 
Microfiltration is broadly used in fruit juices industries to ensure clarification and sterilization of many fruit 
juices or to concentrate their pulpy fraction. However, the industrial application of microfiltration in fruit juice 
industries remains hampered by the decrease of membrane permeability during the operation, due to the fouling 
mechanism. To increase technological feasibility and economical productivity, fruit juices microfiltration is 
generally performed using tubular membrane under high crossflow velocities, with the aim to limit particles 
deposition. Indeed, high shear rates close to the membrane surface can reduce membrane fouling by reducing 
particles deposition, but under these hydrodynamic conditions large compounds, present in the bulk suspension, 
can be fractionated into smaller particles. Since fruit juices contain cell fragments, colloidal aggregates, etc. this 
fractionation can release new compounds characterized by a high fouling propensity. 
The aim of this work was to study the impact of high crossflow velocity on orange juice characteristics, i.e. 
particles size distribution, insoluble particles cohesion energy and overall fouling propensity.  
A raw orange juice (produced locally) was subjected to a shear rate of 2.105 s-1 (without filtration) using a pilot-
scale filtration unit (TIA, Bollène, France). Laser diffraction was used to determine the impact of this shear rate 
on the particles size distributions of the orange juice. Dynamical rheological measurements, according to the 
strain amplitude sweep test, were realized on the insoluble compounds of the raw and the sheared juices. The 
obtained complex moduli and critical yield stresses were used to calculate the energy of cohesion of the network 
of this class of particles. Finally, the fouling propensities of the raw and the sheared juices were determined using 
a stirred and pressurized lab-scale filtration cell. 
The obtained results showed that the crossflow velocity changed significantly the properties of the orange juice. 
Indeed, large particles were not only removed from the membrane wall but also divided into smaller particles. 
Moreover, rheological measurements showed that higher network particles strength took place after subjecting 
the juice to a cross-flow velocity, suggesting that the fractionation of large particles released smaller compounds 
leading to higher particles-particles interactions. Furthermore, filterability tests confirmed that the fouling 
propensity of fractionated juice was different from that of the raw one. These results show that the subjecting 
orange juices to high crossflow velocities during microfiltration can generate small particles and subsequently 
enhance the membrane fouling. According to this conclusion, new filtration configurations such as using hollow 
fiber membrane (dead-end filtration mode) and softer operating conditions could be proposed as an interesting 
alternative to the conventional fruit juices microfiltration conditions. 
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